ANA +5 V Powered
DEVlléoEg GMOS RS-232 Drivers/Receivers

AD230-AD241

FEATURES AD232 TYPICAL OPERATING CIRCUIT

Single 5 V Power Supply SV INPUT

Mests All RS-232-C and V.28 Specifications o ]

Multiple Drivers and Receivers 1 1ouF

On-Board DC-DC Convaerters — 18 8.3V

+9 V Output Swing with +5 V Supply ATyF 45V 1O +10v J

Low Power CMOS: 5 mA Opaeration “v* T YOLTAGE mmmzt

Low Power Shutdown <1 pA o _valiace mveRTen _‘:E,',';‘:,'

3-State TTL/CMOS Receivar Outputs "

+30 V Raceiver input Levels Tha [ Tour

Plug-In Replacement for MAX230-241 INFUTE , outRuTs

2, TZour

APPLICATIONS

Computers flour ha Rt

Peripherals TTLICMOS RE-232

Modems O Y (s | o, |

Printers

Instrumants

SINTERNAL 400K PULL.UP nt-:mon DN EACH TTL/CMOS IPUT
<-NTERNAL 541} PULL-DOWN RESISTOR ON EACH RS-232 INPUT
All members of the AD230 family, except the AD231 and the

GENERAL DESCRIPTION A{?239, include two internat cl'_zarge pump voltage converters
The AD230 family of 5 V only, RS-232 line driversireceivers which aliow operation from a single +5 V' supply. These con-

verters convert the +5 V input power to the =10 V required for

rovides & variety of configurations to fit most communication
P 3 e . RS-232 output levels. The AD231 and AD239 are designed to

needs, especially in applications where =12 V is not available.

The AD230, AD235, AD236 and AD241 festure & low pawer operate from +5 V and +12 'V supplies. An internal +12 V 10
shutdawn mode which reduces power dissipation to less than ~12 V charge pump voltage converter generates the —12 V
S WW making them ideally suited for battery powered equip- supply.
ment. The AD233 and AD235 do not require any externat com- In order to minimize the package count in all applicatiens, &
ponents and are particularly useful in applications where printed wide selection of driver/receiver combinations is available (see
circuit board space is critical. table below).

SELECTION TABLE

| No. of | No. of Low Power | TTL

Part Power RS-232 | RS-232 External Shutdown Three-State | No. of

Number | Supply Voltage | Drivers | Receivers | Capacitors | (SD) EN Pins

AD230 | +5V 5 0 4 Yes No 20

AD231 +5V&+75V |2 2 2 No No 4

o 13.2V

AD232 +5V | 2 2 4 No No 16

AD233 +5V 2 2 None No No 20

AD234 +5V 4 0 4 No No 16

AD235 +5V 5 5 None Yes Yes 24

AD236 +5V 4 3 4 Yes Yes 24

AD237 +5V 5 3 4 No No 24

AD238 | +5V 4 4 4 Ne No 24

AD239 | +5V & +12V | 3 5 2 No Yes 24

AD241 +5V 4 5 4 Yes Yes 28
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AD230-AD241 — SPECIFICATIONS

{AD231) & V+ =

Vg = +5 Y = 10% (AD231, AD232, AD234, AD236, AD238, AD239,
AD241); Voo = +5V + 5% (AD233, AD235}; V+ = 7.5V10 132 Y

12V + 10% (AD239); All Specifications T, to T, unless otherwise noted.}

Parameter Min | Typ | Max | Units | Test Conditions/Comments
Qutput Voltage Swing £ +9 Volts All Transmitter Outputs Loaded with 3 k() to Ground
Ve Power Supply Current 4 10 maA No Load, T, = 25°C
¢4 1 mA AD231, AD23%
V+ Power Supply Current 5 10 mA No Load, V+ = 12 V AD231 & AD239 Only
Shutdown Supply Current 1 10 wA Ty = —25C, Vgp = +5V
Input Logic Threshold Low, Viyr 0.8 v T EN, 8D
Input Logic Threshold High, Vg 2.0 Y Toes EN, SD
Logic Pullup Current 15 200 A Ty =0V
RS-232 Input Voltage Range -30 +30 | V
RS$-232 Input Threshold Low 0.8 1.2 v Ve =5V, T, = +25°C
RS-232 Input Threshold High ; 1.7 24 v Vee =SV, T, = +25°C
RS-232 Input Hysteresis 0.2 0.5 1.0 v Vee =5V
RS-232 Input Resistance 3 5 7 k Vee = 5V, Ty = +25°C
TTL/CMOS Output Voltage Low, Vo 0.4 v Tour = 1.6 mA (AD231-AD233, Iyt = 3.2 mA)
TTL/CMOS Output Voltage High, Vo | 3.5 v loyr = —1.0mA
TTL/ACMOS Output Leakage Current 0.05 | =10 pA EN = Ve 0V = Ror < Ve
Output Enable Time (Tgy) 400 ns AD235, AD236, AD239, AD241
{Figure 25. C;, = 150 pF}
Output Disable Time (T ;) 250 ns AD235, AD236, AD239, AD241
(Figure 25, Ry — t k()
Propagation Delay 0.5 i us RS-232 0 TTL
Instantaneous Slew Rate' 30 Vips C, = 10pF, R =37kQ, Ty = +25°C
Transition Region Slew Rate 3 Vips Ry = 3k, C, = 2500 pF
Measured from +3 Vo -3Vor -3Vt +3V
Output Resistance 300 o Vee =V+ = V= =0V, Vgir = 22V
RS-232 Output Short Circuit Current +10 mA |
NOTE
'Sample tested ro ensure compliance.
Specifications subject to change withour natice.
ABSOLUTE MAXIMUM RATINGS* Power Dissipation
(T, = 25°C unless otherwise noted) Cerdip (Derate 9.5 mW/°C above +70°C) ... .... 675 mW
N« v e -03Vwo+6Y Plastic DIP (Derate 7 mW/°C above +70°C) ... .. 375 mW
Vb Ve =03 V)10 413V SOIC (Derate 7 mW/°C above +70°C) ......... 375 mW
Voo -03Viw-13V Operating Temperature Range
Input Voltages Commercial {J Version) ................. 0t —70°C
Ti oo -03V 1o (Ve +03V) Industrial {A Version) . ... ........ ... —40°C to +85°C
RN ot =3V Extended (S Version} .............. ~55°C 1o +125°C
Quspur Voluages Storage Temperature Range .. ... ...... -65°C to +150°C
TouT «+-vr e renmnnnn (Y, ~03V)1o V-, -0.3V; Lead Temperature (Soldering, 10 secsy .. ... ... ... +300°C
Ropr - oo - ot 0.3V 10 (¥ee 0.3 V0 wryis is a swress rating only and funcional operation of the device at these or
Short Circuit Duration . any other conditions above those indicated in the operation sections of this
Tovt vvv Continuous specification is nat implied. Expusure to absolute maximum rating conditions
for extended periods of time may affect reliability,
CAUTION

ESD (electrostatic discharge; sensitive device. The digital control inputs are diode protected;
however, permanent damage may oceur on unconnected devices subject 1o high energy electra-
static fields. Unused devices must be stored in conductive foam or shunts. The protective foam
shauld be discharged to the destination sockel before devices are remuved.

WA RNI N G! - W

2 SERNSINIVE DEVICE
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AD230-AD241

ORDERING GUIDE
Temperature Package Temperature Package Temperature Package
Model Range Option* | Model Range Option* | Model Range Option*
AD230 AD231 AD232
AD230JN | 0°C 10 +70°C N-20 AD231JN | 0°Cto +70°C N-14 AD232JN | 0°C 1o +70°C N-16
AD230JR | 0°C to +70°C R-20 AD231JR | 0°C to +70°C R-16 AD232JR | 0°C to +70°C R-16
AD230AN | —40°C ta +85°C | N-20 AD231AN | —40°C o +85°C | N-14 AD232AN | —40°Cto —85°C | N-16
AD230AR | —40°C to +85°C | R-20 AD23IAR | -40°C 10 +85°C | R-I6 AD232AR | ~40°C 10 +85°C | R-16
AD230AQ | -40°Cto +85°C | Q-20 AD23IAQ | -40°C o +85°C | Q-14 AD232AQ | ~-40°C 1o +85°C | Q-16
AD2318Q | —-55°C to +125°C | Q-14 AD2328Q | —55°Cw +125°C | Q-16
AD233 AD234 AD235
AD233JN | 0°C to ~70°C N-20 AD234]N | 0°C 10 +70°C N-16 AD235]N | 0°C to +70°C N-24A
AD233AN | —40°Cto —85°C  N-20 AD234]JR | 0°C to +70°C R-16 AD235AN | —-40°C 1o +85°C | N-24A
AD234AN | —-40°C w0 +85°C | N-16 AD235AQ | ~-40°C o +85°C | D-24
AD234AR | -40°C 10 +85°C | R-16
AD234AQ | —40°C o +85°C | Q-16
| AD2348Q | -55°Cto +125°C | Q-16
T
AD236 AD237 AD238
AD236JN | 0°C to +70°C N-24 AD237]N | 0°C 10 +70°C N-24 AD238IN | 0°C o +70°C N-24
AD236JR 0°C to +70°C R-24 AD237]JR | 0°C w0 +70°C R-24 AD238JR | 0°C to +70°C R-24
AD236AN | —40°C t0 +85°C | N-24 AD237AN | —40°Cto +85°C | N-24 AD238AN | —40°C 10 +85°C | N-24
AD236AR | —40°C o +85°C | R-24 AD237AR | —40°Cto +85°C | R-24 AD238AR | -40°C to +85°C | R-24
AD236AQ | —40°Cto +85°C | Q-24 AD237AQ | -40°C 10 +85°C | Q-24 AD238AQ | —40°C 10 +85°C | Q-24
AD2365Q | -55°C o +125°C | Q-24 AD2385Q | —55°Cto +125°C | Q-24
AD239 | AD241
AD239JN  0°C 10 +70°C N-24 AD241]JR | 0°C 10 +70°C | R-28
AD239JR | 0°C w0 +70°C R-24 AD241AR | —40°C 10 +85°C R-28
AD239AN | —40°C 10 +85°C | N-24
AD239AR —40°C to +85°C | R-24 ~
AD239AQ | —40°C 10 +85°C | Q-24 _
AD2398Q ' —55°Cto +125°C | Q-24
*N = Plastic DIP; Q = Cerdip; R = $mall Qutline IC (S0IC). For outline information see Package [nformation section.
p +5V INPUT
—
8 X
+—ct+ Vec j”'
4TuF
U/ o3 T_1ofer- o BiOtm cave [
Tour E ¢ 20] T40ur TR sivo -tov V- 'L_'L 10uF
; VOLTAGE INVERTER
Tour [2] 9] 75w T _Ho T
T2ur (3] 18] ne ( T >8] —-I :: So—12 o)
T2, [4] 7] so
nm E AD23° E TS our Y2, - : >°_—_3—. T2oys
GND E TOP VIEW E
(Not to Scale} RE™ rcmos | o 1 ~ ; o | msza
Veo E El T3 WPUTES " * Tour - QUTPUTS
c1+ [8] v- Te, o5 7>‘ 2
Ve E E C2-
19 16
C1- E E C2+ \ TSy — . %"’_’ TSour
NC = NO CONNECT NE — AD230 |——a-sD
GND
Figure 1. AD230 DIP/SOIC Pin Configuration 3
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“INTERNAL 400Kt} PULL-UP RESISTOR ON EACH TTL/CMOS INPUT
Figure 2. AD230 Typical Operating Circuit
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AD230-AD241

DIP
Ny
cte [1]e 14] v +6V INPUT
- [2] i3] veo v:: 1N914 OR EQUIVALENT
1
v-[3 2] aND 14
3] AD231 2] ,*.L_- €+ v -ty vt p *15VTO 132V
4.7 VOLTAGE CONVERTER
T2 [&] TOPVIEW [11] T1gu o T : V-1 a7F
R2 E {MNot 1o Scale) E R c- I+1sv
N Tin
’ = N
R2our [6 R1
our E E ouT Tl —o 8 > n » Tlour
2,0 [7] a] Tin TTLICMOS RS-232

INPUTS* 7] 7 . - OUTPUTS
SOIC T2,y >o— ——— T2,y

/
s N
Ce E . E Ve R1°u,._2_0< 10 A
TTL/ICMOS _| | RS-232
- IZ E Veo OUTPUTS 6 5 INPUTS**
T2eyr [4]| AD231 |[13] Tiow ~ /
TOP VIEW AD231
R2in E (Not to Scale) E Rlw GND
R20,r E E Rigur -—I-‘u
“INTERNAL . CMOS INPUT
12, 7] 10] Tiw AL B PULLAb 0w FESETOR On EACH HS-232 INPUT
NC |8 9| NC . . . .
E Figure 4. AD231 Typical Operating Circuit

NC = NO CONNECT
Figure 3. AD231 DIP & SOIC Pin Configurations

4 -5V INPUT
10uF [* ]
6.3V
I 10uF
1 - U 16 + 5.3V
&
\J azpetl T et etov 2
Cls [1]e E Vee 6.3v "C__.2]c1- vOLTAGE DQUBLERV *
vs [2] 5] N 3% srovTo-10v Y- __]s
STF T 7|, vOLTAGE INVERTER I"%‘:/F
ci- |3 1a] T1 5
E AD232 j our 4 “ 14 - N\
c2 [4] Topview [13] R Tl = ll>c > Tlour
(Not to Scale) TTL/CMOS RS-232
c2- [5] 12] Riour INPUTS® | 0 [ , ™ OUTPUTS
V- E E Tin T2, ——] —— T20ur
" /
T2our E E T2 . 12 12 pY
R2,y E g R2qur Rlour = \ + Flw
TTLICMOS | | R5-232
OUTPUTS . s INPUTS™=
Figure 5. AD232 DIP/SOIC Pin Configuration A2our 4— A2 —e— A2y,
e
AD232
GND
o

*INTERNAL 400kt PULL-UP RESISTOR ON EACH TTL/CMOS INPUT
+*INTERNAL 5k} PULL-DOWAN RESISTOR ON EACH fiS-232 INPUT

Figure 8. AD232 Typical Operating Circuit
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AD230-AD241

T2
i
Rigyr
Ry
Tour
GND
Vee
C14
GND
C2-

Tlowr
T20ur
T2,
Tiw
GND
Vee
Cl+

Bl [=t~1[=][1[=][«][~]{=]

FRFFEEFE

' +5V INPUT
. 20| R2our
7
E R2,, Vee
N
E T20ur r T mn 2 >C 3 * Tlour
E V- TTL/CMOS | | RS-232
INPUTS* OUTPUTS
AD233 E C2- T2,, — ] T2 18 ~T20,r
TOP VIEW \ /
(Not to Seale) E Ca+ N
3 4
E Vs rmour‘ 9@ Rip
TTL/CMOS _| | RS-232
13] c1- DUTPUTS INPUTS**
E Vo A25yr .—'—2—: L‘“ R2,,
N
DO NOT MAKE C1+ Ll 7
1] c2. CONNECTIONS TO{ L] Py £24
THESE PINS ” gy L
) . INTERNAL V- AD233 10
Figure 7. AD233 DIP Pin Configuration - 10V POWER | 17 €2-
SUPPLY v— 16 l
INTERNAL L] cz-
+10V POWER —
SUPPLY SND_GHD
3 9
*INTERNAL 4G0ks2 PULL-UP RESISTOR ON EACH TTL/CMOS (NPUT
**INTEANAL Skst PULL-DOWN RESISTOR ON EAGH RS-232 INPUT
Figure 8. AD233 Typical Operating Circuit
§ +5V INPUT
1 10pF
- J 6 63V
+ r + g
_J 4.7uF +5V rcof 10y, 18
. 18] T3our 63V T_8)c1- yoLTAGE DOUBLER 2
+ €2+ LigvrtD -1v V-
sTuF L 10 1 10pF
E Tdoyr e T — o _VOLTAGE INVERTER I"’m’
14| T4 -
AD234 :I ™ ( e 4 ! T )
TOPVIEW  [13] T3, - ™ e
{Not to Scale) E ve
3 2 -
E c2 T2,y >§ T20ur
: /CMOS _ | Rs-232
murs- OUTPUTS
0] c2s 13 16
T3 — T3 * Tlaur
o
1 15
Ta, o >c > Tagus
Figure 9. AD234 DIP/SOIC Pin Configuration N 4
AD234
GND
51

REV. A

*INTERNAL 400k42 PULL-UP RESISTOR ON EACH TTL/CMOS INPUT

Figure 10. AD234 Typical Operating Circuit
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AD230-AD241

Y*sv INPUT
12
Vee
4 h
Ty 3 )—“'—.f‘wv
S
Tagyr E . E R3 T2n 7 b: 4 T2our
T3our E E R3eur
15 2 RS-232
Tiowr [3] 22] 75, toiad e >‘= Tour [~ oumpurs
T2our E 2_—1| s0 Ton 16 >c 1 TAgur
Rz, [5] 20] EN
R2our E AD235 E TSour 5 = >’_—1’_’“er
TOP VIEW ) AD235
N
"2 [2] otto Scaley [12] P e e 8 < I
ouy ™
Ty E E Riour
Ricur [9] 18] T4, BZour 8 Az S w2,
Ry E E LK™ TTUCMOS . 23 A/ml 2 P
p . " .
GND E E RS our OUTPUTS ] INPLITS:
Ve [12] i3] Rsi R gy el oo} L aft,
4
i . 3 ASour L ¢ ﬁ” RS
Figure 11. AD235 DIP Pin Configuration \ /
- 20 2t so
GND
BER

TINTERNAL 404k1z PULL-UP AESISTOR ON EACH TTLICMDS INSUT
**INTERNAL Ski! PULL-DOWN RESISTGR ON £4CH RS-232 INPUT

Figure 12. AD235 Typical Operating Circuit

+5V INPUT
| re—— )
N Ok : LEY
4 IuF
T3our E . 2] Tagy, 63V ’L&E;— VOLTAGE DOUBLER Y :;
4»7uF+'r'3 *vot‘;%zr?n;;::sn - el
Tour E E Rz BY -L" C2- I._"SV

200 [3] B (T""’—y_—bo_—z__’"“"
l >: a
— T2,y ] " T2cur
Royr E 0] ER TrUcHOS | [ Rs2sz
C UTPUTS
T2 [6] Aoase i3] Ten S ——|>o_——.
Thw E {Not to Scale) E] T AD236

19 24
ono [3] 7] Raour Top—12 —| >o— o an
N
R1
R2
st

Yo E E Adm Rigy, = :
Cls+ E E V-

4
———R1,,

2 n '
ve [u] ha] c2- SuTRTE | Reown R TS
Ci- 12 13| C2
j + A3, 17 15 A3,
20 21 ’
Figure 13. AD236 DIP/SOIC Pin Configuration EN - GND S0
Le

SINTERNAL 400k(2 PLLL-UP RESISTOR ON EACKH TTLICMOS iNPUT
"*INTERNAL Ski2 PULL-DOWN RESISTAR ON EACH ME-232 IWPUT

Figure 14. AD236 Typical Operating Circuit
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AD230-AD241

{ +5V INPUT
P
T - - 53V
e
azprtil 12 48V TO 10y (1
6.3V T__12§c1- vOLTAGE DOUBLER ¥ * .
FL [ cwovTo —tov V- 10uF
awEr ® 5. VOLTAGE INVERTER L
S W :_E"
Taour E . E Tdour 7 s 2 -
T m +* Tloyr
T2 our E g] R2oyr T2 2 >c 3 T2041
o (5 . ol
TIL/CMOS _| 18 - |_RS-232
Riour [5] 20] Tsour weutss | T W Tour [~ ouTPUTS
AD237 ADZ37
[ TOP VIEW ol v oy > —t So—*—> Tt
T (7] (ot to Scatey [18] 3w
p <
Vee E E A3 ,n ’ 5 4 L2 R1
aur ™
cts [ig] 5] v-
22 23 | RS-232
Ve E E C2- TGOS - R2our 3@ F2w I~ iNpUTS*
c1- E E C2+ 17 16
Ragor a3 R3,
s
Figure 15. AD237 DIF/SOIC Pin Configuration
GND
A8
“INTERNAL 400ks2 PLLL-UP HESI-STOII ON EACH TTL/CMDS INPUT
“4INTEANAL 5kil PULL-DOWN RESISTOR DN EACH RS-232 INPUT
Figure 16. AD237 Typical Operating Circuit
+5V INPUT
1 10p4F
1 s 53v
-+ CT+ Ve —T+
auf 12 +5v 10 1ov |11
6.3V C1- VOLTAGE DAUBLER ¥~ 70
\—/ + I = .
T2o0 [1]® 28] Taour an LT[ oo VT o
1BV |'_" c2- T+
Tlour E E] < s 2 = N
T Tous
Az, [3] 2] R3our D°
R2gyr E E T4y, 12, 2 ‘J|>° L T200r
TTUCMOS RAS5-232
™ 5 T4 INPUTS 7| I~ ouTPUTS
Alosr 6] AD238  [19] T3 " > o
o TOP VIEW " AD238
21 20
Rlp E (Not to Scale) E T2w T {> T Towr
GND [8] 7] Ragr (. . a@ s o)
ers [ ) v- B Y
e =5
Vs |11 14 —
» [11] 14] c2 R3g o—22 :@ LN Y
ci- [i2] 13] c24
Rty ’—'<I % he,
Figure 17. AD238 DIP/SOIC Pin Configuration *
GND
A

TINTEANAL 40012 PULL-UP RESISTOR N EACH TTLIGMOS INPUT
“CINTERNAL 3k12 PULL-DOWN RESISTOR UM EACH RS-212 INPUT

Figure 18. AD238 Typical Operating Circuit
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HIZVE10%
+5V INPUT
41 1N914
L—W_MQ:S% = v gouvuzm
C: i v
a7 T iavtoav .
w [ 7] . _VOLTAGE NVERTER ,_ e NP
n
o R T
N
Rin E E T2 TI..«*—Z‘l—D')—"—b‘nw,
GND |3 22| R
g 2 o e R e (e =Y
Vee E E R2,,
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Ve E E] T2our . um...J—@o_-‘._unw,J
ADz3g
©g oo fn A s
¢ I: (Not to Scate) EI A3 22 21
v-[g] 7] Rsour o N R
s 2 pe] o AN | Mool . [
Ao 8 ] e
UL 12
Rigyr E E & Rdoyy Re Ray,
R4, 2 E T3our A5, a2 RS S ps,, J
NC= NO CONNECT = 14 15 Ne
GND
Figure 19. AD239 DIP/SOIC Pin Configuration =

JINTERNAL 400k() PULL-UP RESISTOR O8 EACH TTUCI‘GS INFUT
“INTERNAL Ski) PLILL-OOWR REBISTOR ON EACH RS-232 WP

Figure 20. AD239 Typical Operating Circuit
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Figure 21. AD241 SOIC Pin Configuration GND

="
“INTERNVAL 400k41 PULL-L® I'IESQSYGR QN EACH TTLICMOS INPUT
“*INTERNAL Sk$) PULL-DOWN RESISTOR ON EACH RS-212 !NWT

Figure 22. AD241 Typical Operating Circuit
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PIN FUNCTION DESCRIPTION

Mnemonic Function

Vee Power Supply Input 5 V + 10% (AD231, AD232, AD234, AD236, AD238, AD23%9, AD241).

5 V= 5% (AD233, AD235).

V+ Internally generated positive supply (+10 V nominal) on all parts except AD231 and AD239.
AD?23] requires external 7.5 V to 13.2 V supply; AD239 requires external 10.8 V 1o 13.2 V supply.

V- Internally generated negative supply {~10 V nominal}.

GND Ground pin. Must be connected 10 0 V.

C~ {AD23] and AD239 only). External capacitor (+ terminal) is connected to this pin.

C- {AD23] and AD239 only). External capacitor {— termainal) is connected to this pin.

Cl+ (AD230, AD232, AD234, AD236, AD237, AD238, AD241) External capacitor (+ terminal) is connected to this pin.
(AD233) The capacitor is connected internaily and no externai connection to this pin is required.

Cl- (AD230, AD232, AD234, AD236, AD237, AD238, AD241) External capacitor (— terminal) is connected to this pin.
(AD233) The capacitor is connected internally and no external connection to this pin is required.

C2+ {AD236, AD232, AD234, AD236, AD237, AD238, AD241) External capacitor (+ terminal} is connected to this pin.
(AD233) Internal capacitor connections, Pins 11 and 15 must be connected together.

c2- {AD230, AD232, AD234, AD236, AD237, AD238, ADD241) External capacitor {— terminal) is connected to this pin.
{AD233) Internal capacitor connections, Pins 10 and 16 must be connected together.

Tin Transmitter (Driver) Inputs. These inputs accept TTL/CMOS levels. An internal 400 k{} pull-up resistor 10 Vi is
connected on each input.

TouT Transmitter {Driver) Qutpuss. These are RS-232 levels (typically £1¢ V).

Ry Receiver Inputs. These inputs accept RS-232 signal levels. An internat 5 k(} pull-down resistor to GND is connected
on each input.

Rour Receiver Quiputs. These are TTL/CMOS levels.

EN Enable Input (AD235, AD236, AD239, AD241). This is an active Jow input which is used 1o enable the receiver
outputs. With EN = 0 V, the receiver outputs are enabled. With EN = § V, the outputs are placed in a high
impedance state. This facility is useful for connecting to microprocessor systems.

SD Shutdown Input. (AD230, AD235, AD236, AD241). With SD = 5 V, the charge pump is disabled, the receiver
putputs are placed in a high impedance state and the driver outputs are turned off. The supply current reduces to
<5 pA making these parts ideally suited for battery operation.

NC No Connect, No connections are required to this pin.

REV. A
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AD230-AD241

GENERAL INFORMATION

The AD230-AD241 family of RS-232 drivers/receivers are de-
signed to solve interface problems by meeting the RS-232-C
specifications while using a single digital +5 V supply. The RS-
232-C standard requires transmitters which will deliver +5 V
minimum on the transmission channel and receivers which can
accept signal levels down to =3 V. The AD230-AD241 meet
these requirements by integrating step up voltage converters and
level shifting transmitters and receivers onto the same chip.
CMOS technology is used to keep the power dissipation to an
absolute minimum. A comprehensive range of transmitter/
receiver combinations is available to cover most communications
needs.

The AD230, AD235, AD236 and AD241 are particularly useful
in battery powered systems as they fearure a low power shut-
down mode which reduces power dissipation to Jess than § wW.

The AD233 and AD235 are designed for applications where
space saving Is important as the charge pump capacitors are
molded into the package.

The AD231 and AD239 include only a negative charge pump
converter and are intended for applications where a positive
12 V is available.

To facilitate sharing a common line or for connection to a mi-
croprocessor data bus the AD235, AD236, AD239 and AD241
feature an enable (EN) function. When disabled, the receiver

outputs are placed in a high impedance state.

CIRCUIT DESCRIPTION
The internal circuitry in the AD230-AD24) consists of three
main sections. These are:

(a) A charge pump voliage converter
(b) RS-232 1o TTL/CMOS receivers
(¢} TTL/CMOS to RS-232 transmitters

Charge Pump DC-DC Voltage Converter

The charge pump voltage converter consists of an oscillator and
a switching matrix. The converter generates a +10 V supply
from the input 5 V level. This is done in two stages using a
switched capacitor technigue as illustrated in Figures 23 and 24.
First, the 5 V input supply is doubled to 10 V using capacitor
C1 8s the charge storage element. The 10 V level is then in-
verted to generate - 10 V using C2 as the storage element.

S1 Sa
Vo O ot + :0—1—0 Vo= 2V
T L ' = 3
s2, T 54 J" I
GND (O OG- - H Vee
1 1
1 1
INTERNAL i i
OSCILLATOR ”

Figure 23. Charge-Pump Volitage Doubler
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Figure 24. Charge-Pump Voltage Inverter
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Capacitors C3 and C4 are used to reduce the output ripple.
Their values are not critical and can be reduced if higher levels
of ripple are acceptable. The charge pump capacitors Cl and C2
may also be reduced at the expense of higher output impedance
on the V+ and V- supplies.

The V+ and V— supplies may also be used to power external
circuitry if the current requirements are small.

Transmitter (Driver) Section

The drivers convert TTL/CMOS input levels into RS$-232-C out-
put levels. With Vo = —5 V and driving a typical RS-232-C
load, the output voltage swing is =9 V. Even under worst case
conditions the drivers are guaranteed to meet the =5 VRS-232-C
minimum requirement.

The input threshold levels are both TTL and CMOS compatible
with the switching threshold set at V/4. With a nominal

Vee = 5V the switching threshold is 1.25 V typical. Unused
inputs may be left unconnected, as an internal 400 k{} pull-up
resistor pulls them high forcing the outputs into a low state,

As required by the R§-232-C standard, the stew rate is limited
10 less than 30 Vius without the need for an external slew limit-
ing capacitor and the output impedance in the power-off state is
greater than 300 (3.

Receiver Section

The receivers are inverting level shifters which accept RS-232-C
input levels (=5 V¥ to =15 V) and translate them into 5 V TTL/
CMOS levels. The inputs have internal 5 k(} pull-down resistors
to ground and are alsa protected against overvoltages of up 10
=30 V. The guaranteed switching thresholds are (.8 V minimum
and 2.4 V maxdmum which are well within the +3 V RS-232
requirement. The low level threshold is deliberately pasitive as
it ensures that an unconnected input will be interpreted as a low
level.

The receivers have Schmitt trigger inputs with a hysteresis level
of 0.5 V. This ensures error-free reception for both noisy inputs
and for inpurs with slow transition times.

Shutdown (SD)

The AD230, AD235, AD236 and AD241 feature a control input
which may be used to disable the part and reduce the power
consumptien ta less than 5 W%, This is very useful in battery
aperated systems. With SD = 5 V, the charge pump is disabled,
the receiver outputs are placed in a high impedance state and
the driver outputs are turned off.
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Enable Input

The AD235, AD236, AD239 and AD241 feature an enable in-
put (END. It is used to cnable the receiver outputs. With

EN = 0 V the outputs are enabled. With EN = 5 V the outputs
are placed in a high impedance state. This function allows the
outputs to be connected directly 1o a microprocessor data bus. It
can also be used to allow receivers from different devices to
share a common data line. The timing diagram for the enable
function is shown in Figure 25.

3v
EN
v !
1
)
[}
Ten ! Toie
[ —
L}
3.5V
1
Rour ' DATA VALID
0.8Y

Figure 25. Enable Timing

APPLICATION HINTS

Protection for Shorts to +15 V Supplies

The driver outputs are internally protecred against shorting to
ground, to other driver autputs, 1o V+ orto V—. In practice.
these are the highest voltages likely o be encountered in an ap-
plication. If the possibility exists for shorting to +15 V, then it
is recommended that external protection be provided. This may
be done by connecting a series 220 1) resistor on each transmir-
ter output.

2200
Ty ——

n out

2200
T2y _,

our

%fj?

AD230—-AD241

Figure 26. Protection for Shorts to + 15V

Over-Voltage Protection for AD231, AD239

The AD231 and AD239 require an external — 12 V supply as
they do not contain an internal V+ generator. It is important
that this supply be switched on before the 5 V, V. supply.

REV. A

If there is a possibility that the V¢ supply will be switched on
first, or if the 12 V supply may be inadvertently shorted to
ground, then it is recommended that a diode {1N914 or equiva-
lent) be connected in series with the 12 V input. This will not
affect normal operation but it ensures that under fault condi-
tions, the device will be protected.

+5V +12v

1Ng14

Voo Vs

AD231 & AD239

7 4

Figure 27. Diode Protection Scheme for AD231 and AD233

High Baud Rate Qperation

The RS§-232-C standard requires that *For Deta and Timing
tterchange Carcusts, the ime for the signal 1o pass through the tran-
sition region shail not exceed one willisecond or four percenr of the
nominal duratien of the signal element on thar inserchange circait,
whichever is the lesser.”” Wilh the maximum transmission rate of
19.2 kbaud, this translates into a minimum slew rate of 3 Vius.
The typical slew rate of the AD230-AD241 is 3 V/us under
maximum loading conditions and therefore meets the standard.

The V.28 slandard is more stringent and requires a transition
time which will not exceed three percent of the numinal signal
duration. This Translates into a slew rate of 4 Vs at the maxi-
mum 19.2 kbaud rate. In practice, less than ideal slew rates will
have negligible affect on the data transmission. The result is thar
the valid mark/space duration is slightly shorter than the apti-
mum because the signal spends more time in the transition re-
gion. The valid duration remains mare than adeguate for error-
free reception cven al maximum teansmission rates and under
worst case load conditions.

Driving Long Cables

[n accardance with the RS-232-C standard, long cables are per-
missible provided that the total load capacitance does nor exceed
2300 pF. For longer cables which do exceed this, then it is pos-
sible 10 trade off baud rate vs. cable length. Large load capaci-
tances cause a reduction in slew rate, and hence the maximum
transmission baud rate is decreased. The AD230-AD24]1 are
designed so that the slew rate reduction with increasing load
capacitance is minimized.

For the receivers, it is important that a high ievel of noise im-
munity be inbuilt so that slow risc and fall times do not cause
multiple curput transitions as the signal passes slowly through
the transition region. The AD230-AD241 have 0.5 V of hystere-
sis 10 guard against this, This ensures that, even in noisy envi-
ronments. error-free reception can be achieved.
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